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Abstract of correspondent: US 2003058822 (Al) 

In a code division multiple access communication 
system (100), a method and an apparatus 
provide for efficient communications of data rate 
control information. A mobile station (102) 
communicates a request on a data channel (302) 
for reception of a data file on a traffic channel 
(203). In response to the request, a transmitter 
(600) in mobile station (102) starts 
communication of data rate control information 
on a data rate control channel (305). After 
concluding the delivery of a requested data file 
by a receiver (400) in mobile station (102), 
transmitter (600) ceases communication of data 
rate control information on data rate control 
channel (305) from mobile station (102). 
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:^^yh4 1 Ott. y7h7x7ti:ctoTfiJ®i^ns-7^^nyn-b>y+>-i?feoTfej;<. 

a . li- li- 7^ 71^ ri' U X A S fc ^ - ;K « ^ 7 ;P ri' U X A o T t ct o 

[00 I 7 ] 

S] {"P ^ 'ig fl -y- > 7° ;K± . d e m u X 4 0 2 -(ft f& ^ tl S 0 D e m u x 4 0 2 ii . M ^ > 
7° 71/ ^ , -9- - ^ ^ - a - <y h 4 0 6 & 7 > yj' S * 4 0 8 t±t -r 5 o itO W a ^ -y h 4 
1 Ott. ^t-g"^-a:^^y h 4 0 6yO^€.©+J--^SSta^~l^T. a*SB#K^7-b^y h 
-e. SMLfcM^©«IS^IIff-rSct9t<:7^'>;9'S*4 0 8^«fi!c-rSo M«IIS©ISS 
fi. ^fi!c^ tlT«^§§ 4 1 4-\5gP,nSo «^#§4 1 4tt. S M L 7c x - IB ^ ^ « ^ L 30 
T. Mfl^ L fcx-^IB-^^fti^-r So ±IB^-V ^wb©3Mffii5!a. fc T © ±i ^ . 
& ^" > 7° 7 4^ a A U - ^ 0 S§ ( H -tt -f' ) ic J; o T . # - © ^ ^ > i^MS f ^ -e . ± 3 B S 
{g L fctf >7°;P t . P N)iij^©ffi«J±®&tffiJ D ?)nfc7 Mii^gMtT. M 

,|g S ^ L T ^ c fc +>- y 7°;P ^ X ^' ^ ;n? 7 ^' ;P ^ U > ^-r S il t j; D ^ n S 0 il 
© J; 9 ^ K « (± . 1? S o 

[0018] 

®,^^S/b^fiScJA Lfc i:a±ffiM ©^©x-^®,^©^^lltt. \£i^~t~f 

y-mmRT^T^ K ;P ^ - 7° y t«c 11 ^ # ^ J: 1/ ^ o S IS If - :t - y y « SI ? s ±i ^ 

. ±mmm!%RZ^mmMit. h^t^-y^^x-^^^^^iLTfeJcVV ISh^h^y^x-^tt 
. ± IB a iffi M Sj ji © H 5g f9 L T t j; O o 7 7 - K ft -5^ -^^ ^- 2 40 

0 3 & tf' X - ^ ^ ^ 3 0 2 :^^mr ^ ^ tti^l:^ ^ o ± IB 7 ^ F ^ - 7° y « II fc' 
t/^Ttt. ±IBa±ffiM:&t;#li)Mtt. F ^ li ^y ^^x-^/^>>-^y F ^32»L^ < j;i/^o F 
^t^y^7x'-^(±, li(tfitS*^nfcx-^77-<;P©iHM©^7^#Cy«^^aS©fc 
i6 3^«^n^ < T j; 3^«-r <^ F ^ t ^y ^7 X- ^ yb^^i/^^^tc tt. ±fBSIrE©«SI 
tts ±IBtrs>'-^-7°>«ll;0^?>7^ F;F^-7°>«ll(c;^tf -rSo IS 7 ^ F ;P ^ - 7° > 

LTlSffl nTtgT~fe?.o ^7-'-^t)\ ±IBa±fiM«fctt^l)ja©V^-rnyi^:6^e© 

}2l{9(-?^ LTlSffl nTt^t^S ±IH®,^©««ltt. ±IB7^ F;F:t-y >4^SI;()^ 

- « SI ^ II R -r o 
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^ - 7° > « SI & - :t - 7° > « SI (O PeS . ± f H ^ » ii {± . D R C 3 0 5 ± © X - ^ I- - 

h 0J » 1f ^ ± IH a iffi M ^ }2l 19 L T fe j; o - :t - 7° > « SI © PeS . x - ^ I- - h 0J » 

1f mii. 7 * 7 - K U > ^ © 1f ?g f- 7- ;l/ 2 0 3 ± © © Bf PeS X n >y h © PeS }M ^ tl S 
h ^ h >y ^ X - ^ © X - ^ b - h ^ IS £ -r S © j£ ffl ^ n S o 7 ^ K ;P ^ - 7° > « SI © PeS 
. DRC 3 0 5±©aj8f±. 7*7-KU>^'©Wfg^-\'^Wl'2 0 3y()^ ±lB#i!jii^© 
h ^ t >y ^x-^f©3M{it^ffl^n^i/^fci6. ^>iSS-efeSo ± IE g ,^ ® 4^ SI jf,^ ±§37 

litf3©DRC 3 0 5±®a«tt. ^>iSS?~feD. /5)^0^^-efeSo 

[0020] 

H 5 O T HI! -r S i; . a ±fi ji M ^ n 7 :t 7 - F ft ?g -5^ -\' Jf-WP 2 0 3 . D R C 

3 0 5 & ^ S) ii }g fa $ tl fc U - X X - -9^ -V ^Wl' 3 0 2 © PeS © M f* M <t L T © 

o ffi^SOl®^. ±IHx-^?®,^tt. ±fHlf>>'-^-^>«Sgt<:feSnItgtt/?)^feSc 7 
* 7 - 2 0 3 ±©a±ffiMtt. If >>'-^-7°y^«S|CDffi^ 5 0 1 ©^tCx- 

^ ± IH # »] M ^ S fa -r S o IS X - ^ « . < -o © H# PeS X n h © Pe§ jM M -r S u t 
■t? ^ S 0 ± IB ^ is ii i± . H~ V - st- - 7° > « SI l« PeS 5 0 1 © PeS . D R C -5^ -\' Jf-wP 3 0 5 ± 
© U /^-X U y ^x-^? hfiJfflI'l«fg±l:-3Mffl1-So li' - - 7° y « SI ffi K 5 0 1 
. ^J'^:^<^t. ^^Xn^yh PnJ ii(tfi©^^Xn>yh±®U>'^-Xx-^^-V^WL'3 0 
2±©iiMt^tfLTfectI/^o M^^Xn^yhtt. ^^Xn^yh Tn-lJ l?feoTfeJ; 
t,^ „ ^ X n ^y h r n - 1 J S I/^ a ^ ^ X n >y h T n J ^ It T S ^ © ffi © B# K X P ^y 
h © ^ U - X X - ^? ^ ^ 3 0 2 t J; o T e ^ n X - (± . M ^ «\ Id' - ^ 

- 7°y ^^Sl©ffi^ 5 0 1 © P^fC . 7 * 7 - F'lf $g9" + 2 0 3 ±©x - 7 r ^ 

fi -r s S * o T t J; i> 0 7 ^ 7 - K « ^ 2 0 3 . ^ ^ X n y h r n j t x 
-^f ^jMfi-r S c i;^§^!i6Tfe jci^o ±fHx-^ 7 r ^;l'©iHMtt. ^^xn^yh rn + 

[ 0 0 2 1 ] 

7*7-K«fg9"-¥^wl'2 0 3±©x-^7r^;l'©±fH^»i^^©iHM©^7ft. 

f] M 7 * 7 - K 'If $g 9^ ^ ^- ;]/ 2 0 3 ± . « fif JiM M ^ n X - ^ ^ y h © A C K 
S fc N A K ^ I!- ffi © 7 r -r ;b ^ S IS T S il ,h ^ S L T O ^i: -3 /c ±i & (C i± . IS » 
ii . * 58 HI! © « ^ ^ ^ ffl ff^ SI fAl^ -3 T . D R C 3 0 5 ± © x - b - h W 1f © }M 
{9^I«T LTfe vv. D R C 3 0 5 ±T-©x-^ h fO !9 tf fg © S ft . ^ U SO t . 

S t/^ . 7 ^ 7 - H 'Iff ^ + 2 0 3 ± © X - 7 7' -f ;l/ © iH M © /c © U - X X 
-^f^-¥^-;l'3 0 2±©^t!)Mt<fcSS*©ltWt^&J6TfeJ;l^c DRC 3 0 5±t?©x 
hfiJ®]«fg©jMMtt. ^U^giJSfctt. If >>~-;t-:/y^icSI©ffi^ 5 

0 i©P^^^fJ©ittfit^&J6Tfej:i/^o ±fH^S)Mtts if-:>'-:t-yy«ll©ffiK5 0 1 

© Pw! Bf glj H -r S 'Iff fg ^ Wr S C t g # L T j; o D R C 3 0 5 ± T © X - ^ - 
h 0J fP 'Iff fg © }M 19 . f-^ II . m 1: Bf so g; fc . U - X X - ^ -5^ ^- 3 0 2 ± © X 

- ^ 7 r ^ ;P©iHM© Pw1^^SiJ©lttfi(c:^&J6T fe cfc 1/^0 ±IB^II)Mtt. ± IB iH fa Bf gij H 

[ 0 0 2 2 ] 

±IB7^ F ;P^-7°>^^il©g|ilBrEgt±. 7 :t 7- K'ftfg^-v 2 0 3 ±©x - ^ 7 r 
-r © IE 19 © l« T <h . 7 ^ 7 - H 'fff fg ^ ;l' 2 0 3 ± © x - 7 r ^ © © IE 19 © IS 

$i!,h©PEg©»!PES-t?<fc-3Tfej;t/^o ^©ctd^iBPEg^. ffiPEg 5 0 2,hLT;3^-ro »!PeS5 0 2 

© l« T Bf 3; fc »! PeS 5 0 2 © |« T # fc' T . ± IB » M . x - ^ © IE 19 ^ S * L T 
fe J; o X - ^ -5^ -^^ ^- 3 0 2 ± -I? © X - © iE f9 g * . 7 -r K ^ - 7° > « SI 5 0 2 
^IIT^-t^Tfecfcl^o DRC3O5±-e©x-^b-h0J»1fffg©jMf9tt. *|gHj!©«/? 

^iisfi^ffitc:!*^ o T. r 4 Y --f y-^mmf^ ^ Q 2 ©iiTft go sisra est gytc^^ji 
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1 J If L T cfc 0 D R C 3 0 5 ± T CD M fi . f^C § W t , U - X x - ^ f - ^t- 

3 0 2 ±0^7"-^ y r ^ )vicMr ^m^(Dmm tmizmmici^isbr ^ jiii^^o 

[ 0 0 2 3 ] 

g|6(c;oi^TllJHI!-rS<h. l^i!jjiT©fflji©fci6®«'i?:*^fflJf|g(c;f^S}M{8S6 0 0© 
7' n >y ^ H ^ ^ n Ti^ S o fl * S ^ ^ -twP ® « ^ ^ X - ^ {± . ^ fi }2l {9 M a 7' n >y 
^6 7 OlcA^^tlT. i&tfQfs^fe 7 i&tfe 7 z^^fiic-rSo fa ^6 7 i&tfe 7 

[ 0 0 2 4 ] 

19^ ^§ 6 1 2 . M ;^ (i\ X - ^ f- 7- 3 0 2 ± © M © fc © X - ^ ^ 19^ ^§ f t -r S 
0 M If fb ^ n X - ^ . 7' P >y ^ > ^ U - 6 1 4 ^ a S o IS ^ > ^ U - 7' ^ tl fc 
X - . S W #5 6 1 6 T 7 * ;b ^> i H S( -e ?^ - ^ n o IS 7 * ;P a K S( * - ^ 
^fcm-h\t. ijp»t5650A~650D-e©raiS&t;it^ (I&Q) ^fl©/cfelc:, 7'n 
>y ^ 6 1 8 -t? ^ f IJ !# 1)1 ^ a ii -r S o A C K ^ ^- 3 4 0 ± T © }M ft © /c i6 © A 

CK/NAK«fgtt. :/n>y^^6 9 8©u-^;HSS^a3i-rSoMtfl;'jx-^tt^ :/n>y 

flJ!#ISgP'/n>y^^6 9 5^a3i-rSc ifin»#§6 9 4tt. ACK^-V^-;l'3 4 0±©x-^? 
, /Wn>y h^-v^-;l'3 0 4±©>'Wn>y hx-^:&t;DRC 3 0 5±©x-^:&lin»'r 

S o 

[ 0 0 2 5 ] 

If^lge 2 6tt. DR C 3 0 5±l?©5MM©fci6©x-^fU-hflJ®I«fg^?g^^{b-rSo 
Mlf-^fb^nfcx-^?a. ||»g§6 2 8ti:fei/^T7*;L'>'aMi(?-5?j/^-^nSo 
^ffiBtlti: J; n«\ ±tHx-^f \y~ ymmmmit. d r c 7'n ^y ^ e 7 e j;oT^'- h 

■rSil^/O^T-^So «^^*Sfiff^SltJ:?.DRCy-ha>hn-^6 7 7tt. DRC7' 
P^y^6 7 6©l]{^^$[JfPbTtcj:lv, D RC 3 0 5±-e©^ijS^^'-h-rSDRC7'P 
^y ^ 6 7 6 . D R C 3 0 5 ^ IM H £S (d 'J T S ^ § 14 a 12 a L T t j; (/^ 0 D R C - 
h 7' P ^y ^ 6 7 6 . ± IB 7 * ;P >- a M M - -r S » © IB K b T J; o =e- 
;Pv'aliSl?*^^-^nfcx-^U-h«fgtt. DRC';f-h3>hP-^6 7 7/b^jMli 
^ nJl^t L/cfltc. EP^5MM©fci6©?P«/5)'il?^So «^5S:||ffiBSIt<: ctntf. x-^L- 

- h fUWIf fg©jMMtt. If >>'-^-^>^^Sgm^ 5 0 1 ©HTfttc:!!^ D . :^^©)f>>'-:t 

- 7° > ^ic II ffi ^ © If ^ © Iff . S fc M If ^ ^ ^ S If L T t ct o 
[ 0 0 2 6 ] 

D R C ^' - h n > h P - 5- 6 7 7 a . - ^ Sfi ffj IS -3 T . x - ^ ^ t- 3 0 2 ± T © 
S 19 © J6 © X - ^ © ^i" SI] 14 S -J T . D R C 3 0 5 ± © g fi © S M E ft L T t J; 
t/^o If^tie 1 2f±. x-^^-v^-;P 3 0 2±-e©3M{i©/ci6©x-^*SfSLTfej;(/^ 
o 7 * 7- K'fffg^-v 2 0 3 ±©x-^ 7 r ^;l'©±fH#»)M^©iH{ill7fi. 
SiM/^)^ 7*7-K«fg9"^^^;i'2 0 3±©ffi©7r^;P^S{i-rsc^;:&^*jLTi>^ 

t/^il^fdtt, DRC^'-hn>hP-^6 7 7 t±, — ^MJBSslCti^oT. DRC 3 0 5± 
■t? © X - ^ I- - h fij fP 1f © fi ^ I* T ^ ■y: T ct o D R C ^' - h 3 > h P - ^ 6 7 7 

tt. -mmjBm^cm-Dr . d r c 3 o 5 ±-e©x-^ i-- h MSPtifg©. 7^7-Ktffg 

^■¥^-;i'2 0 3±©x-^7r-r;i'©iSM©fci6©u>'^-Xx-^fg^-v^wi'3 0 2±©^ 

mMKj;:^m^tmm^rciimtii(Dmm^aimKt^. DRcy-hn^hP-^e 7 7 

. B R c 3 0 5 ±-v (Df~ ^ u~ hMmmn(Dmim^ . -mmif^miCiii-D r . 
-y'ymmmrs 5 0 1 (Dm^hmm tm^ic^rciimm^cixwmicp.hi^ ^ c t^^mict^ 

S*LTfej;l^o DRC^'-hP>hP-^6 7 7tt. DRC 3 0 5±'T?©X-^^-h 

mm m M(Dm is ^ . -mm^^micm-D r . u - x x - ^ -9^ -^^ ^- 3 0 2 ± © x - ^ 7 r 

^;P©iH{a©lFl$i!a#SiJi;raB#3;fcttittfi(c;ftllW(c;|Fmt-S ci t^^m^cr^o ±m^m 
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[ 0 0 2 7 ] 

mrs 5 0 2 (Dmr^^Tcumm 5 0 2 (Dm7^^<'(:. ±fa#»]M a. - ^ ^x- 

^ -5^ -^^ ^- 3 o 2 ± -t? }m is -r s ii <h j; d . X - ^ © iH li ^ S * L T fe J; o D R C - 

h3>hn-^6 7 7tt. DRC 3 0 5±-c-®-f'-^^-hTtlJfP1f¥g©}M{9^. *56HI!© 

« ^ * II ffi ffij SI o T . 7 ^ K ;p st- - 7° y « 11 w r^g 5 0 2 (DmrmmtiSii^m m m 

-r^Ht^aJt^lCt^o DRCy-hn>hn — ^6 7 7tt. DRC 3 0 5±'T?©}M{9:?: 
. m^l>i. H 5 Id ^ -r J; 9 . PeS X n >y h r m - 1 J -r S C nl -r S 0 D 

/S'-Xx-^9^^^Wl^3 0 2±©x-^7r^;^cDS*cDjMfltraBftcf^c§6gK^feSii 

^ ^ nl tc: -r 5 o 
[ 0 0 2 8 ] 

DRC 3 0 5. ACK^-^7-;L'3 4 0&C;x-^^-V^-;1^ 3 0 2 *^i^©|?^ffb^n/cr- 
*5j;tf^-V^WV 3 0 4±©^Wn>yhx-^?tt, )MM©/ci6©I&tfQ«^67lS 
t; 672^^5!c-r?>ci:^lc;^LTfeSct9ti:, I&Q^ilf§650A~650D. 
^ 6 5 2A~6 5 2D&tfiin»g§6 5 4 A~6 5 4 B^mMr 
[ 0 0 2 9 ] 

^ g # » . * M W ffl « Id If ^ L /£ H ffi ^ S8 ^ « iJ L /c « ^ ^ M f lE t ^ S It a n >y ^ 

. ^ i>\-x - ;P . HI Sg R 7 n U X A X X 7° ^ . « M fl^ ^5; - K x 7 . n y k° a - ^ 

V7h'>x7. h '6 1' li't (Dm^j (Dm-^^ t Lx mmr ^ ^ 1 ^ ^ c t^mm-r ^-e 

fe59o ii®M-F>i7x7^;y7h'>x7®S«tt^^^^^D->^^t-<i^H^-rs/cfeti:, «^ 
^^JHiEi;^S«fi!cS*. ^ u ^ . 0 ?S ;& X x >y ^ ^ . * n ® li fgtt 

MLTfeSfe<iJH^LT^fco ^©ct95S:litgtt^M-K'>x7Sfctty7h'i7x7i;L 

T ^ M t- s a . a f* w ^ ffl 3i R ± IE X X A ^ ft t IS n /c ts it ± CD fij *5 tt # -r 

S 0 is ,« e W # a . ± HH HH « * n /c 14 ^ . ^ ^ ® # S © ffl ii L T 1« ^ ^ 73 ffi ^ 
[ 0 0 3 0 ] 

:^mmmmKm^sLfcmmmmt^Kmm l tern ^ mu t ^ mm^ u y * 

?Rffl^n-b^y+>-. x^'>>'^;PM^^n-b^y+>- (DSP) . WSffl^^ltl 
C (AS I C) . m^m^^mf- h7 (FPGA) Sfcttffi©yn^^i.Pltg^fi 

a * ? . f@ BO - h ^ fc « h 7 > >>' X ^ Hi a . ffl BiJ - F X 7 S * . S . * S HJ! 

ffl » t IB Ic L a ^ * ff T S J; 9 tc H9 It 5 n fc . C n P. ® fi ^ ^ ® 9 -f; ® T tx /i^ j; 
-3 T * ffl * /c ^ R -r S c: ,h pO'i ? ^ S o M ffl 7° n -fe -y -9- a X' -f ^ n 7° n -b >y T j; t.^ 
. BO a <!; L T . IS 7' n -b <y -9- « . H © J; d ^ * © ^ n -fe -y -y- , a > h p - ^ . p 

/ctt^nJ-X±®-7^^^n^n-b>y+>-i:DS P37. feSi/^tt^®fte®^©j;955:«fiSc^iL 

zmmr ^ ^ t ^-e^ ^ o 

[ 0 0 3 1 ] 

* K ffl » If L fc ^ ffl ff^ fJ ^ ft IB ic b /c 7? ffi 3; tz It 7 )V d V X h (D X f- y 7° . /n 

- F X 7 Id It S Id . 7° P -b ^y -9- j; -3 T ^ ^ n 5 V 7 h X 7 -t a - S i/^ 
(± IB -a- *3 -ti: fc © t IB *i jA A. ct o V 7 h x 7 t a - . R A M p< * U . 7 
^^yv'a^tU. ROMp^tUs EPROM^tU. EEPROM^tU. L-v^'X^. 

- F X ^ X ^ . D 5^ L nj X ^' X ^ . C D - R O M 5 t.^ i> © IH 11 ffi f* © ffi © B SI 
© ^ (d o T fe J; M^eg^lHMffifttis ±IH^n -b >y ^t*^ IS IB It ffi f* If ?g M 
^ m L . "3 IS IB It ffi f* (d 1f f g * ^ iA c T # S j; 9 . IS 7° P -b ^y (d S ^ ^ ti 

iXW m (d T . ± IB IB It ffi f* » . ± IE 7° P (d - f* ft L T fe J; o ± IB 7° P 

-b ^y & IB It ffi f* . AS I C td -:3 T t J; l'^ o IS A S I C . a - -tf' Sisi * (d -3 
TfeJ;v^o f^; UMld fc' T . ±IB7°p ^y ^t&tflB'liffifttt. :i - -tf' fimi * © f@ BO « fiSc 
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[ 0 0 3 2 ] 

nsicmm-^ n^n-sb^ d o s fc . * h Hi5 ih » ^ s a l fc a s * ii a a . * 58 ® « 

L fc^ffifflJSKcPIS L '5 ^ "T S t ® c- {± ^ < . * S HJ! IH « ^ IS ^ L fc MSS 

[0fficDffi#^®JH^] 
[ 0 0 3 3 ] 

[H 1 ] *f8HI!cD«^^^Sffiff^||t!*^-3T{1sil)nItg*af9>'Xx/. 1 0 0 ^^-THTfeS 10 

[ H 2 ] M f* M i: L T (D 7 7 - F y > ^7 ^ ^ ^wl/ « jg ^ ^ -r H o 

[H 3 ] Hf*M i: L T (D U ^^-X U > ^ ^ ^^;l'«ig^^'r S 0 

[H4] *f8Hj!(D«^ ^^MJ^g|f^i;^-3 TSif'P nTfg/S:, ^S) M :& tfatffiM It S ») f'P ® 

Tcib (D mm 7. -r h (D m X & ^ o 

[05] «^^llffiBSIt<:«S. 7^7- KU >^^«fg^-v^wP. x-^ 

[0 6]*fgH^©«^5S:||ffiBSIt<:«S^»)Ml?©ffl^©fci6©5MMIi©:/n^y^^0Tfe 
o 20 




[H 4 ] 
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SUMMARY 

[0004] In a code diviaion multiple access communication system, a method 

delivery of a data file on a forward link traffic channel. In response to the 

control information on a data rate control channel. After concluding the 
reception of a requested data file by a receiver In the mobile station, the 
mobile station transmitter ceases transmission of the data rate control 
Information on the data rate control channel. 



BRIEF DESCI^IPTION OF THE DRAWINGS 

[0005] The features, objects, and advantages of the present Invention will 
become mote apparent fn)m the detailed description set forth below when 
taken in conjunction with the drawings in which like reference characters 
identify cornsspondingly throughout and wherein: 

[0006] FiG. 1 illustrates a communication system 100 capable of operating in 
accordance with various embodiments of the invention; 

[0008] FIG. 3 illustrates an exemplary reverse link channel structure; 
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[0009] FIG. 4 illustrates a communication system receiver, 1br operation in a 

mobile station and a base station, capable of operating in acooidance with 

various embodiments of the Invention of the invention; 
[00010] FIG. 5 illustratss an exemplary timing relationship between a forward 

link traflic channel, a data rate control channel and a reverse linic data channel 

In accordance with various embodiments; and 
[00011] FIG. 6 illustrates a blocl< diagram of a transmitter for use In a mobile 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT(S) 

[00012] Various embodiments of the invention may be incorporated in a 

division multiple access (CDMA) technique which has been disclosed and 
described In various standards published by the TelBcommunicatlon industry 
Association (TIA). Such standards include the TIA/EIA-95 standard. TIA/EIA- 
IS-2000 standard, IMT-2000 standard and WCDMA standard, all incorporated 
by reference herein. A system for communication of data is also detailed in 
the TIA/BA/iS-S56 cdma2000 High Rate Pacl<et Data Air Interface 
Specification,' Incorporated by reference herein, may be more particularly 
capable of incorporating various embodiments of the Invention. A copy of the 
standards may be obtained by accessing the world wide web at the address: 
httD://www.3app2.ora. or by writing to TIA, Standards and Technology 
Department, 2500 Wilson Boulevard, Ariington, VA 22201, United Stales of 
America. The standard generally identified as WCDMA standard may be 
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Obtained by contacting 3GPP Support Office, 650 Route des Lucioles-Sopflia 
Antipoils, Valixinn&-France. 
[00013] Generaliy stated, a novel and innproued method and an accompanying 
apparatus provide for an effective communications of tine data rate control 
Information In a CDMA communicafion system. One or more exemplary 

data communication system. While use within tfils context is advantageous, 

environments or configurations. In general, tie various systems described 
tierein may be formod using softwar&^ontiDlied processors. Integrated 
circuits, or discrete logic. The data, instructiona, commands, information, 
signals, symbols, and chips that may be referenced throughout the appDcation 
arer advantageously represented by voltages, cunents, electromagnetic 
vi/aves, magnetic fields or particles, optical fields or particles, or a combination 
thereof. In addition, the bloci<s shown in each block diagram may represent 

[00014] FIG. 1 illustrates a general block diagram of a communication system 
100 capable of opemting in accordance with any of the code division multiple 
access (CDMA) communication system standards while incorporating various 
embodimerrts of the invention. Communication system 100 may be for 
communications of voice, data or both. Generally, communication system 

mobile stations 102-104 and a public switch telephone and data network 105. 
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For example, mobile station 102 may be in the overlapping coverage area of 
bass stations 101 and 160. Therefore, mobile station 102 may maintain 
communications with both bass stations 101 and 160. On the fonvard iinit, 
base station 101 and 160 transmit respectively on foiward linl< signals 106 
and 161. On the revsrse link, mobile station 102 transmits on reverse link 
signal 107 to be received by both base stations 101 and 160. For transmitting 
a data unit to mobile station 102 in soft handoff, mobile station 102 may select 
ore ol tine base stations to be a serving base station for transmitting the data 
unit. The non-serving base station does not transmit the data unit on the 
forward link. On the reverse link, both base stations 101 and 160 may 
attempt to decode the traffic data Itansmission from the mobile station 1 02. 

[0001 8] FIG. 2 illustrates a fonivard channel slnicture 200 In accordance with an 
embodiment that may be used for communications on the forward link. 
Fomiard channel stmclure 200 may include a pilot channel 201, a medium 
access control (IVIAC) channel 202 a traffic channel 203 and a control 
channel 204, MAC channel 2C2 may include a reverse act vity ctiannel 206 
and a reverse power control channel 207. Reverse activity channel 206 is 
used to indicate the aoBvily level on tho reverse nnk. Reverse power oonttDl 
channel 207 is used to control the power at which a mobile station can 
transmit on the reverse link. 

[00019] FIG. 3 Illustrates, In accordance wHh an embodiment, a reverse 
channel structure 300 that may be used for communications on the reverse 

traffic channel 301. Access channel 350 includes a pilot channel 351 and a 
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data chann9l 353. Traffic channel 301 indudes a pilgt channel 304, a MAC 
channel 303, an acknowledgment (ACK) channel 340 and a dafa channel 
302. MAC channel 303 includes a reverse link data rate Indicator channel 
306 and a data rate control channel (DRC) 305. Reverse rate Indicator 
channel 306 is used for indicating the rate at which a mobile station is 
currently transmitting. Data rate control channel 305 indicates a data rate that 
a mobile station is capable of receivirg at a tin-e on the forward link, ACK 
channel 340 is used for communicating after -eceiving esrM data unit whether 

[00020] : Data channel 302 may be used by a mobile station to communicate 
traffic data to the base station. For example,, traffic data may Include a 
request for receiving a data file on the fonvard link. Traffic data may also 
Include commands and inputs from the mobile station user made via an 
interaction with the mobile station. The interaction may be via the mobile 
station keypad, display or voice command. For packet data appination, the 
communications on Ihe foraard iln^ traffic cliannel 203 is typically initiated in 
response to a coramunloation on the reverse link data channel 302. 

[00021 ] FIG. 4 Illustrates a block diagram of a receiver 400 used for processing 
and demodulating a received CDMA signal. Receiver 400 may be used for 
decoding the information on reverse and fonward links signals. Receive 
samples may be stored in RAM 404. Receive samples are generated by a 
radio fyBquencyyinteimediatB frequency (RF/IF) system 490 and an antenna 
system 492. Antenna system 492 receives an RF signal, and passes the RF 
signal to RF/IF system 4S0. RF/IF system 490 may be any conventional 
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Station and the nnobile station may exchange traffic data. TTie trafHc data may 
orlglnatB from either the base station or the mobile station. Forward traflic 
channel 203 and data channel 302 may be used. In the Idle open state, the 
base station and the mobile station may not exchange traffic data packet. 
Traffic data may not be exchanged for dilFeient reasons including the 
completion of delivery of a provlously requested data file. When there is no 
traffic data to be exchanged, the state of the connection transitions from the 
busy open state to the Idle open stale, in the idle open state, the connection 
setup is not torn down; i.e. a iink is available for possible data delivery. When 
traffic data becomes available for transmission from either the base station or 
the mobile station, the state of the connection transitions from the Idle open 
state to the busy open state. 
[00024] The base station may use the latest communicated data rate control 
infonnation to transmit traffic data to the mobile statton on the fonvard linic 
traffic channel 203. During idie and busy open states, the mobile station may 
transmit data rate control information on DRC 305 to the base station. During 
busy open stale, data rate control Infornration is used for setting the data rats 
of the traffic data transmitted during the following time slots on the fonward link 
tmffk: channel 203. During Idle open state, the communications on DRC 305 
is unnecessary because the fonward link traflic channel 203 is not used for 
transmission of traffic data to the mobile station. When the stale of the 
connection transitions from the Idle open state to the busy open state, the 
data rate control information communicated on DRC 305 may become useful. 
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Thcsrefore, communications on DRC 305 during idle open state connection is 
unnecessary and excessive. 
[00025] Referring to FIG. 5, an exemplary timing relationstiip between foraiaid 
traffic channel 203 transmitted from a base station, DRC 305 and reverse 
data channel 302 transmitted from a mobile station is shown. The mobile 
station and the base station may have a data connection. During a time 



during busy open stale time period 50t . The data may be transmitted during 
several time slots. The mobile station ttansmlls on tho reverse link data rate 
control infonnation on DRC channel 305 during the busy open state time 
period 501. The busy open state tims period 501 may be preceded by at 

time slot "n." The time slot may be a time slot 'n-1 ." The data carried by the 

preceding lime slol "ii," may be, for example, a recuest to' rec?iv ng a da:a tile 
on the forward traffic channel 203 during the busy open slate time penod 501. 
The fonivard traffic channel 203 may begin transmitting data at the f me slot 
"n." The delivery of the data file may be completed at the time slot "n+k." 
26] After completing the delivery of the data file on the forarard traffic 
channel 203 to the mobile station, and when the mobile station does not 
expect to iBceive any other files, including ACK or NAK of previously 
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DRC 30£ 

Transmission of data rate control Information on DRC 305 may begin at the 
same time or just prior to a request by the mobile station on the reverse data 
channel 302 for delivery of a data file on the forward traffic channel 203. 
Transmission of data rate control information on DRC 305 may ahemalively 



control information on DRC 305 may ail 
just prior to a start time of the dolivory of a data file on the reverse dat 
channel 302. The mobile station may need to have an infomiatlon about t(* 



[00027] The idle open state connection period may be the period between the 
termination of delivery of a data file on the forward traffic channel 203 and the 

near the end of time period 502, the mobile station may requesl lor delivery of 
data. A request for deiivsr of data on data channel 302 may tenninate the idle 



305 may begin nearly at the same time as the termination tin 
open state time period 502, in accordance with various embod 
inventton. Transmission on DRC 305 may begin, for example, at the time sit 
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begin at the same time as ttie transmission of Itie request for a data fiie on the 

[DOOZB] Referring to FiG. 6, a biool< diagram of a transmitlor 600 in aooordanoo 
with various embodiments for use in a mobile station is shown. Various data 
from different channels input a pre-transmit processing block 870 to produce I 
and Q signals 671 and 672. Signals 671 and 672 are summed in a summer 

673. The summed signal is amplified in an amplffier 674. The amplified 

[00029] An encoder 612 encodes data for transmission, for example, on data 
. channel 302. The encoded data passee through a block interleaver 614. The 
interleaved data is Walsh covered in -a multiplier 616. The Walsh covered 
output passes through a channel gain adjustment in block 618 for In-phass 
and quadrature (l&Q) modulations in multipliers 650A-D. The ACK/IMAK 
information for transmission on ACK channel 340 passes through level 
adjustments In block 698. The output data may be repeated in block 697, and 
Walsh covered in multiplier 696. The output passes through a gain 
adjustment block 695. A summer 694 may sum the data on the ACK channel 
340, the pilot data on pilot channel 304 and the data on DRC 305. 

IPOOSO] An encoder 626 encodes the data rate control Information for 
transmission on DRC 305. The encoded data is Walsh covered in a mulUplier 
628. In accordance with various embodimenls, the data rate control 
Information may be gated by a DRC block 676. A DRC gate controller 677, in 
accordance with various embodiments, may control the operattons of the DRC 
gate block 676. The DRC gate block 676, for gating transmisston on DRC 
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The DRC gate block 676 may be placed after the Walsh covered operation, 
transmission after DRC gate corrlioller 677 enat)les the transmission, in 



>n may cease after termination of the busy open st 



[00031] The DRC gate controller 677 may trigger the resumption of 
transmission on DRC 305 based on availability of data for transmission on 
data channel 302, in accordance with an embodiment. Encoder 612 may 
receive the data for transmission on data channel 302. After completing the 
delivery of the data file on the fonward traffic channel 203 to the mobile 



with an embodiment. DRC gate controller 677 may allow transmission of data 
rate control information on DRC 305 at the same time or lust prior to a request 
by the mobile station on the reverse data channel 302 for dailvety of a data 
file on the forarard traffic channel 203, in accordance with an embodiment. 
DRC gate controller 677 may allow transmission of data rate control 
information on DRC 305 to alternaUvBly begin at the same time or Just prior to 

embodiment. The mobile station may need to have an information about the 
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ne period 501. DRC gate controller 677 



alternatively begin at tha same time or just prior to a start time of the delivery 
of a data file on the reverse data channel 302, in accordance with an 
It. The mobile station may need to havs an information about the 



data channel 302. DRC gate controller 677 may allow ilie lran$mission of 
data rate control Information on DRC 305 to begin nearly at the same time as 
the termination time of the Idle open state time period 502, in acoortlanoe with 
various embodiments of the invention. DRC gate controller 677 may allow 
transmission on DRC 305 to begin, for example, at the time slot "m-1," as 
shown in FIG. s. DRC gate controller 677 may allow the transmission on 
DRC 305 to alternatively begin at the same time as the transmlsston of the 
request for a data file on the reverse data channel 302, In accordance wilh an 



33] The encoded data from DRC 305, ACK channel 340 and data channel 
302, and pilot daia on channel 304 may pass through l&Q modulator 650A-D, 
Filters 652A-D and summers 654A-B as shown to produce I and Q signals 671 



:s, and algorithm steps described In 
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electronic hardware, computer softvi'are, or combiiations of both. To clearly 
illustrate this irrterchangeability of hardwans and software, various IIIustratlvB 

generally in terms of their functionality. Whether such functionality is 
Implemented as hardware or software depends upon the particular application 
and design constraints imposed on the overall system. Skilled artisans may 
implement the desonbed functionality in varying ways for each particular 
application, but such implementation decisions should not be interpreted as 
causing a departure from the scope of the present Invention. 

[00035] The various Illustrative logical bioclo, modules, and circuits described 
In connection with the embodiments disclosed herein may be implemented or 
performed with a general purpose processor, a digital signal processor PSP), 
an application specific integrated circuit (ASIC), a field programmable gate 
array (FPGA) or other programmable logic device, discrete gate or transistor 
logic, discrete hardware components, or any combination thereof designed to 
perform the functions described herein. A general purpose processor may be 
a microprocessor, but In the alternative, the processor may be any 
conventional processor, controller, microoonttoller, or state maohino. A 
processor may also be implemented as a combination of computing devices, 
e.g., a combination of a DSP and a microprocessor, a plurality of 
microprocessors, one or more microprooessorB in oonjunclion with a DSP 
core, or any other such configuration. 

[00036] The steps of a method or algorithm described In connection with the 
embodiments disclosed herein may be embodied directly in hardware, in a 
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e. The method as recited in claim 1 further comprising: 
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a data rate channel gate; and 

a data rata cliannel gate controller to control said data rate ctiannel 
gate, wherein said data rate channel gate controller allows transmission of 
data rate Information, thtou^ said data rate ctiannel gate, on a data rate 
channel from a mobile station during a busy open state and ceases 
transmission of data rate Information, through said data rate channel gate, on 
said data rate channel from said mobile station during an Idle open state. 
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13. The apparatus as recKed in claim 12 further comprising: 

an encoder for encoding data rate infbnnation of said data rate channel 

a transmitter for transmitting said encoded data rata information and 
said encoded data targeted for said base station. 



14. The apparatus as recited In claim 1 2 further comprising: 




16. The processor as recited In claim 15 further comprising: 

means for determining a transition of said determined state from an idle 
open state to a busy open state, wherein said gating in response allows 



(34) 



JP 2005-505168 A 2005. 2. 17 




17. An apparatus for communicating data rate Irtomiation comprising: 

channel gate, wliereln said data rate channel gale controller allovre 
transmission of data rata information, through said data rate channel gate, on 
a data rate channel from a mobile station during a Ixisy open state and 
ceases transmission of data rate intonnatton, through said data rats channel 
gate, on said data rate channel from said mobile station during an idle open 




19. An apparatus for communicating data rate information comprising: 
means for a data rate channel gate; and 

means for a data rats channel gate controller to control said data rate 
channel gate; 
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